Mechanism of A23187-induced apoptosis in HL-60 cells: dependency on mitochondrial permeability transition but not on NADPH oxidase.
Calcium ions (Ca(2+)) are involved in a number of physiological cellular functions including apoptosis. An elevation in intracellular levels of Ca(2+) in A23187-treated HL-60 cells was associated with the generation of both intracellular and extracellular reactive oxygen species (ROS) and induction of apoptotic cell death. A23187-induced apoptosis was prevented by cyclosporin A, a potent inhibitor of mitochondrial permeability transition (MPT). The generation of extracellular ROS was suppressed by the NADPH oxidase inhibitor diphenylene iodonium, and by superoxide dismutase, but these agents had no effect on A23187-induced apoptosis. In contrast, the blocking of intracellular ROS by a cell-permeant antioxidant diminished completely the induction of MPT and apoptosis. In isolated mitochondria, the addition of Ca(2+) induced a typical MPT concomitant with the generation of ROS, which leads to augmentation of intracellular ROS levels. These results indicate that intracellular not extracellular ROS generated by A23187 is associated with the opening of MPT pores that leads to apoptotic cell death.